Identification of the amino acid residues involved in an active site of Escherichia coli ribonuclease H by site-directed mutagenesis.
The amino acid residues essential for the catalytic activity of ribonuclease H (RNase H) from Escherichia coli (E. coli) were identified by site-directed mutagenesis. It has been proposed by computer analysis that E. coli RNase H has homologous amino acid sequence with the RNase H domains of various retroviral reverse transcriptases (RTs) (Johnson, M. S., McClure, M. A., Feng, D. F., Gray, J., and Doolittle, R. F. (1986) Proc. Natl. Acad. Sci. U. S. A. 83, 7648--7652). Of the eight highly conserved residues examined, Asp10, Glu48, and Asp70 were found to be crucial for RNase H activity. Determination of the kinetic parameters for the mutated enzymes using the chemically synthesized nonanucleotide duplex as a substrate demonstrated that these residues are involved in the catalytic site rather than the substrate-binding site. These residues are fully conserved in the amino acid sequences of not only retroviral RTs but also hepadnaviral, plant viral and retrotransposon RTs. This strongly suggests that they are also involved in the active site of these RTs and RT related enzymes.